SUMMARY The cross sectional echocardiograms of 150 children with atrioventricular septal defects were reviewed to determine the spatial orientation of the ventricles. In 125 cases with usual atrial arrangement (situs solitus), ventricular topology showed the right hand pattem. Of the 25 patients with atrial isomerism, 13 had similar right hand topology but 12 (48%) had the left hand pattern. This finding was more common in hearts in the right side of the chest (dextrocardia), but there was no significant correlation between ventricular topology and number of atrioventricular valves or the ventriculoarterial connection. In part because of inferences for disposition of the conducting tissue, knowledge of ventricular topology is important when operation for atrioventricular septal defects is considered.
For hearts with both morphologically right and left ventricles, Van Praagh and his colleagues introduced the concept of right and left hand spatial orientation ofthe ventricles.' This concept is particularly important in describing hearts with an atrioventricular septal defect and atrial isomerism because the spatial orientation of the ventricles cannot be inferred from the category of atrioventricular connection.
Topology or topographical anatomy is the science of the description of a part of the body in terms of where it lies and its surrounding structures. In socalled right hand topology, it is the palmar surface of the observer's right hand that can be placed on the septal surface of the morphologically right ventricle, with the thumb in the tricuspid valve, the wrist in the apical trabecular component, and the fingers in the outlet. Such an arrangement is found in the normal heart. Left hand pattern topology, the mirror image arrangement, is characteristically found in hearts with congenitally corrected transposition with the usual atrial arrangement.
Patients and methods
One hundred and fifty consecutive cases of atrioventricular septal defects investigated echocardiographically between January 1983 and September appendages disturbs the distribution of the conduction tissues. So the sinus node is abnormal irrespective ofthe other associated intracardiac abnormalities. There are two sinus nodes seen when there are bilateral right atrial appendages, whereas if both atrial appendages are of left morphology the sinus node, when present, will be hypoplastic and abnormally located in the lateral atrial wall, either on the right or left side.' The arrangement of the atrioventricular junction is also abnormal.
In patients with atrioventricular septal defect and concordant connections (with usual or mirror image arrangement) the atrioventricular node is inferiorly displaced and lies in the posterior atrial wall beneath the orifice of the coronary sinus. The penetrating bundle is also displaced posteriorly and lies in the posteroinferior rim of the ventricular component of the defect. The atrioventricular bundle then continues in an exposed position either along the crest or on the morphologically left ventricular aspect of the interventricular septum4s where it is at risk oftrauma during surgical correction. With right hand topology therefore, sutures should be placed to the right side of the ventricular septum or to valve tissue on the right, whereas with left hand topology and mirror image arrangement sutures should be placed on the left side (morphologically right) of the septum.
When there is atrial isomerism and an atrioventricular septal defect the main determinant of the distribution of the ventricular conduction tissues is the spatial orientation of the ventricular mass. Right hand topology is always associated with a normal posterior atrioventricular node. With left hand pattern, paired atrioventricular nodes are usually present and there is a well defined sling of specialised conduction tissue between them. The sling, which may or may not connect the two atrioventricular nodes, runs on the inferior rim of the ventricular septal defect on the morphologically left side of the interventricular septum. The bundle branches arise from this sling. This again would be a reason for always placing sutures on the (morphologically) right ventricular aspect of the interventricular septum.
Dickinson et al reported a case of right atrial isomerism in which there was a second anterior atrioventricular node despite a right hand topological pattern.3 Thus while a regular conduction is to be expected when there is an ambiguous atrioventricular connection and right hand ventricular topology, and an anterior node and/or sling is usual with left hand topology, too few cases have been studied to establish anything more than guidelines. They do, none the less, confirm the crucial role of the concept of ventricular topology in these malformations.
